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<54} ROBOT CLEANER, ROBOT CLEANS SYSTEM AND METHOD FOR CONTROLLING THE SAME 

(57}Ab8tract: 

PROBLEM TO BE SOLVED: To provide a robot cleaner, a robot cleaning 
system and a method for controlling the same by which instructed work can 
be performed efPicientiy by precisely recognizing the present position of the 
cleaner so as to easily correct a traveling track. 



SOLUTION: The robot cleaner for performing the work communicating with 
an external device by radio is provided with a driving part for driving plural 
rings, an upper camera provided vertically in a traveling direction on a main 
body so as to pickup the image of an ttpper side, and a control part for 
correcting a traveling path by analyzing the image picked up by the upper 
camera while controlling the driving part so as to travel within a working 
area by a prescribed traveling pattern. 
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If «IUai* icffljET? # -6 J: 3 1= L r * *vfcff « * 




(2) 



!^^2O0 2-3 257 08 



iirKIt &*tfc-h:^ * > ^ <!: , 

friB^ WiSP u -p offriB J;:j5r* ^ ^ (= * y $ 4x 
fc -1- u r jtff ISSK jEf •SSIffliS? <b 

ig8iicS4*5-r €. <fc a itiiBSsaffli* w s c: 

y * § * -5 icffiit &itfcur»* p« s * & icfli 
y -i? t WgB±:» * > ^5 6 Si« * Hfc J:::Sr'f > — y * 

(cSit L fc±:*<o-f > - i? * ti^-e # * <fc 5 

i+e,*ifc±^*y 'y^tsxfcPTK'y vmm.msm^u 
- >iz ,fc y mn^w *^^T•r s <fc 5 f iJtJP L ooltriBJt 

^ * 7 1:: <>: y S«! * 51 * +tfc -f ^ - W L -C 
^ff«lS|i*«iE-r-5c:fc*<$«i-r«PyK»</ hJSK5«t*> 



^ i: wfBi;^ * y ^ A^ 6 am * i^mm p ^t? 

hfflS!E«l A> & * *ifca« © -< P» - « tb« U -3 

ms!iK^«ijt2P-r 1 ^#^aif -sm^iss icieiswp 

1^1 ICS* iSf -5 -f p« — P # •& * -5 K<t & ti.fc«!r:^r 
*^''5**&i=«IJL. fiiHailiHi|s!ljapsir*mffir^*j'^ 

**i.fcJ::;^'<^t-iJ*#tl=|tIieP7!^-y hffl^^*N&S« 

is3e**i-fcif'fx«)#»a>^apiz^n=»siju. »f!i**t 

A. 

^^I^S t^-C^ff «lSli JEf S C t -Bid 

*:«8|c|B«ifl5P7l5-y hffi^^i/Xi^Ao 

m^(D3fetT/-?$«->l3<J:yfr|BP7t?-y hJil^«l*'l^m«l 

/-yAx6±*«iai=**f «B*«iT :^**fifc-r Sift 

S:ffl**Lfc^ffi@KI=;0o-cfrfBP7|?-i; hSK?ffl*^^T 
*-eS^Pgi:*fii^.5c:i:S^#«i:r-6P7t?v h}9P»« 
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2002-325708 



nia*ffliE-r*spgi: ?ffls jt« *ii#ai:-r « V 
etit-r^a^^si 6i=fiBSt©P7!«-y vmm.<nwm-n 

[Q DO 1 3 
10 00 2] 

mJfcoatS] -ffi<0P7t?'V hfSfS;«S(*. *t*:±l-lSlt 

«ai €)^<TSB«»tmiSfa«*»ffi LOO 

tl-li * tifc}if^Jg8&* ^ff T' # * 5 fS ^ KSS * # S o 
W&<!>7.^iV^. «B<»JBft3&if(=J:y-b:/-y-C«a3* 

fflK{ftllA<tT*?*i/d:l>^l|SA^fl*Lfcy, ll-fS«*8a 
lllR«ffll»-r -Sifi^A^fc o Tf^ «S!lJS*ffiT * 1* « ISlffl 

[0003] 

■e # § J: 7 1= L -cji* $ *tfcfif m * < ^ « P '1? 
[O o 0 4] 



a?fft*IB«|-r-6l8MI»fcs 3tff^fiH=iilSJi^a)^'j«- 
ffi^-e # «fc 9 *«:±ft^(+ ^*it'±-^i3 ^^t. 
m^a>mfT/^^ - > 1= * y -f^n^J* 1*3 ^Mn-t -s .t 5 

[0 0 0 5] |g*L<i*. BiJKWgpiiff Ig^ia^ 
f^fi^^- K^Bf;£<3»^ff/<a«->f=*-yfliSS««rt*^ 

[0 0 0 6] miBfe8wgpi*'f^iiiiani#*<s«* 

[0 0 0 7] StJlB3f:**:J:lz(*^ff:^i^|c^!fiR)-r-5'f >- 
i?*ffl«•^*■S*5alt&il^t=19:^r*y^A<^»*py, M 

w 1= T e > u -c -yt^s-^fift-rs^td^ii 
[000 8] iti^f«»SPi*fil2R*^v-y::^$KS*+ifc 

[0 0 1 O] «tjiSUfcBW^jSfa-r-5)fctf)lC3|i;S6BJ|=« 
«iJffli»l*BJI3P7pv hl9ltSEai*<Bf^©SgfT/<5«->l=* 

y nmmum *^ff -r s * ? l oomib±:^:*j > ^ 

[001 1] ItrSiSRIfiJWSSttv 

- K«pfi»T^(©^tT/'?^ - J: y 4^ w *^ff -r ^ 
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!&«*l«f * C 3!»<a* U IS 

[0 0 12] flriBiltra®)^^PSSl*f^mllif^g#*<s«*^^ 

[o 0 1 33 TKriBPTp-y ns»«a>*«:±(=l*3E^f^lR] 
i-*f iRi-r s -f ^ - i? # ^ * 3 tftct e, ti,f= w:^* 

y^A<<it»y. fIIBSIIi«9flPS§l*1il8Bm:^*j<^A>t.a 

±;&'f>-?>**i=litrlBP7i?v h»i»«lA^&am**t3 

[0 0 1 43 mtBjSPStiJffliSI*, WEPTPv h» 
[0 0 1 53 *UT, ffraLfcB»$Sfi6-t*fctor=5»i: 

[0 0 16] ^leBjro-itecoiiSBJcjtiri*. ±:*$a^-e 
#*±:)5*p' ^j!»<^it&^vfcp?H-v hJ§t^ti©ffl»:&a 

ttfSISfgt, ffmS^ifcBfrI23tffi!SK(-l9o-CflJffiP 

[0 0 17] SI* u < i*wiB^ffigi&liiEiaiig(*, BtriB 
> ^ A> * *tfc •< — & itiaja«- sjs 111 

[0 0 18] 

[SSMflJUJScOJgfil] JUT. ^#LfcHilDJ=S-:5#^:9l 

[oo 1 9] 01 at;s!2$#Rsr«i=. P7t?>vhti^ 
ffii oiA. gKMSffi 1. -fev-y-fiiJi 2. sii:^*/=5i 

3, ±**y VI 4» ffi|6«Pl 5» fiBISSKSl 6. iSg 

7&0:iM«ffl1 8i:S«K.^. 1 gtt/^vxUT? 
[0 0 2 03 BftfiSBI 1 l*ffiSl*?S5ILo-:)?=ff6]-rSJS 



©SI*ftSt?#i)J:3*«;i O a±lcKl+&^i-CL>S„ 

croji^tc^^epi 1 1**11 6>*i-CL>5l^«nc:^sCi=* y 
ItiS^^h-aSo -«iJ(c» !RSSf1 1 1*8151^— (03^ 

[002 13 -bV-y-filJI 2tt>1.SSI=«#«3lttJLv JEt* 
PllclB®**vrLvi>KS!|^g|Jlttl-fe>-9-1 2ai:. ^ffS§ 

iai^;ji'j^T?**3£ffffi!i«im-fe>'9-i 2 bt^is^So 
[0 0 2 23 i«ts«ai«feanr>-9-i 2al*#n«*aiA*f 

S^fl-^fgJtSfe^l 2 a 1 SS**tlfc3fe*SfB-r* 
Sitm^l 2 a 2*^M!Kl=Stif$^i:L-C91-S®(=ji-3T 
^«A<K9iJ**fCt>«, *fcl*RS«}«IW-b>-tH 2 a 

[0 0 2 33 ^tT8§8iite*-fe>-y-1 2 bl4. *il 5 aJS: 
^u^*. lillS«ittt-fe>-tM*^— 1 5e, 1 5 

[0 0 2 43 iJ**/'51 3I*» tUfl^O'f 
T?^.SJ:3*i*1 Oa±l=tSlt6*ta«**lfc'f Jt— 5> 
««iffil8S1 8(=Hi*-r€.. 

[0 0 2 53 ±:«r*j»^i 4J*, ±:*r(J>-</— 
-c#*J;3*<*i Oa±icKit&H««t*4vfc'f /-i? 

sfijtipgpi 8(cw^j-r5, 

[002 6] SKSigpi 51*. S5:«r(Oi5|fi9(=^lt&;h,f=- 
0<0«|1 5a. 1 5bi. «:&0(i5fliJI=fS!lt&*lfc-'0 
©♦II 5 o. 15 d. ^:^a>z:oa>|ii 5 c, 1 5 a $ 
^•*L-?*ulel<BSBa6*l±'&=E-5' 1 5 e. 1 5 f &t;^:fir 

(7)^1 5 c. 1 5 dA^&«a£f i>as**«tr:i^«>iai=«s. 

■5, KtflfiPl 5(*4i|ffll6M 8 05f«fflHi#(-f6i:-C'&=E— 

5« 1 5.es 1 5 f $a2iMi=]E:*riS)/ia»:afrRiiaii£Si9$ 

[0 0 2 7] Siailgpi 71*. Ml«S*|^-7*-5»^Ti/5^ 
•^-1 7 a*^^LT55iaiL. r^x-M 7 a^auTa© 

**i,f=m#$«W§Pl 8(:SSI-r€>o 

[0 0 2 8] ««ffliw*siaigai 1 7$iiLTaii*tifc 
©«s«iift:£ *jgf^ -r -s fc to 03 0 a w =^-*<sa It & ttfc =^ 

-A*&S(li3^-yr-f)A<*&l={it)-3fc«^. SSWSBI 
[0 0 2 9] $lJf»SB1 8(*. JiS^StvfcffmiCky^i^ 
SP1 5*$(H»U-0-P±;&*/7l 4(=J:y*i«!**l.fc-f 
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[0 0 3 0] :$inm<o-mmtzj:Mi. umm^ siiB* 
^jt'yi 4lcJ:y««^5^^f=■^'/-^^A^&±:^«J^l=*} 

[0031] fijfflisp 1 8 lis <y :::^f^m^- K^Rt 

UTI*•K^fi:aA^t,m:S■|::lSit*^^•. ^ 
S«S-fe 1 2 a 1= J: y S-\!>BB1!j36*«iai C 

T;u— iHl y !ft3&<6SJS8i£tMI-ffi«**t**t? 

05ic^Lfcffiyat3£**tfcf^3s«iia2 1 ^c-^l^•ct^® 

t>L20%«iri=>9:SJ;'57 u— AH^-f-'f ;u *3i*> 
[0 0 3 2] c©<j:3'&3£ffiiaii^)iL-rJb:&*y ^ 1 

je«ltaS3 2, ^3t!)T3 3©JSS:!|«!l*<iait&^Xfclt^v 
[0033] li$L<l*. 1S\mn^ 8(ilB1SiSSl 61= 

0(oaail^$^^lcfiiKr^Sfc<6a><iM^lifflSJtiJS 
m&ti,x^mr^m».mm^^o, mk-xt. ®^3 

Is :kj8«idiS3 2s lt'gMaJt«r3 3$«le,^^TL^* 



iCA<)®ffl*^xdS. •M^lSs ^Ht^tifc-f 

^5CA<3Sffl*!K5'6. *fcs !|#Sl;aic*frS-fpt-i>T= 
-^»»flTJKJS$^tf>3«^*1*fc«s 3l£^6*ifcT*-*fiI 

[0 0 3 4] 3f:SI|«a)1&CDW®iC<*:*T.lis 1 81* 

ttHSt-y-'f ^;u«iiciitr:«r*j* vi 3i=*y««!**ifcf!r^ 
-f ^— •::?i:±:^*p«^ 1 4i=j;ys^**vf=±:5^-i'^ — 

•ciBttiSei eictf/ttf ca>*5i=3?!e5c«fe«Ty 
:/*t^fieu-cfflt.N+i(is ^if§«^-p^ 

»P>4x*o CW«^s &®S^ffS:»Slfi:?fe^MA<<BMWI= 
d>/j:l^i:&-f pt-5?AN&itBIBttl*5felcJlli31Us tefiSB 

[0035] ffliJPfiP 1 8 (*s jS^(*f^|gjl 

j&^b-fes ftflpspi 8i*^-A*®m^fci*^i'fiPANe.«$a 
i?f^isswm#A<A*$*i4xtfs n^^*ifzvk.m.-^vzf 

1 3ANe.A**^fcmtt<0-l'y-i?*JtiSL*i:A<P.P7K 
>yhii^l»i owiKtia^lgiffiUs ^ia**ufctlSAN& 

cc-Cs 'f*iiiiiai«^(*isp^ffm*fci**p<5i 

3s 1 4*SLt=Sfflfl^^'5£i:^'&t?. SW^-rS^ff 

igssi=i» -3 T^isr -S) ^1* X > =3 — A^ e> aij^ * *tf=^ 

[0 0 3 6] ei±©Si^T?l*«fe^-7>y::f*M^§Bi 8A< 

[0 0 3 7] *«eH«>flfe<DWSI=J:*tl*s n?!?^ hfflP* 
«8l 0(^Bfef$^':':^f^fifcJit/<4«|SS5B#(e^S'&>1S^i!aa 

0©<aSfflKI*n«»i?«ia^-5<k3PH?»y htS 
I8J«->X5^AA<fll^**t.S. 
(0 0 3 8] c:<Dfc*a7t?»; higKs«i oi*a«!**i,fc 

[0 0 3 9] s&mumsiAoitm&'pmmA ^ ttp^m 
m^mso^m^^. mm^pm^^ i i*a?t?-y h»^« 

1 OANe>S«$;h.f=feSa<I-^*«i«U-C«^*>lLr* 
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[0 0 4 01 *^^^«ig|E5 0I*ii»«)a>e3.— ^IT? 

OM52. RAM53, 8^^85 4, A^l^MSS. 
IBISES 5 6 &c;Mfi3Se 5 7 ${B^«. 

[0 04 1] ia®S®5 6|cl*P7K-y hfflSfetll 0*f4 
®LP?t?-:; hi§[^«1 0)E)N6Sga6**i.fc«'^*«!ia-ri> 
PtI?^ hftft!!«K^-</<5 6 a*<Klt&4xTl>«. P^K 

ke«i o«)®l^sl*ta3E■^?*■5>-aL— sasiisss 4«- 

3!«?$iKfc^-3.-^iA^p?t?'y h}il»Sf=<fcy^^f* 

mmv^mv^i> > - a.— ^ « ^ i: a^m 

[ 0 o 4 2 1 -l^*?!!*-? •::/*fci*s*l&-7 J« j« - 

[0 0 4 3] PtP'V hfl6fB5«|K^-Y/^5 6 al*, |g!t$ 

?5r-f /-SJ^ptH'V h}»l»«1 o*N&g^g**i-5«*5 

PTt?-:/ hSKs^i 0*fiiaLfcjiy$iHJp-rS. ptK-v h 

[0044] ca)J:5'&:^^t-<feyi!lf^*3h.i,P7K-y H 
[0 0 4 5] *-r. Rft«-7v:^fffiR^— K^ff^'***^ 

sMBf-rsdsPii 0 0), 



[00 4 6] ift«vv:^f^«^-Kt*iJ»f**i*il*. -f^ 
^^JgJ rti:^^**:©^ ^ - * S J: 5 1= P 7|« 

h}if^«i o**ft$-t*5(S:Pei 1 o). 
[00 4 7] 3tfT5iS^=a3t^•t-t**>=7 1 4iz*ysi 

[0 0 4 8] ^om. f^ai^«^A^a«**T,fc«>*^*«»f 
■r-5(®Ki3o). 

[00 4 9] Y^m^'^ii^s^istftiittmm^ititnt. s 

*vfcRii«S-7-y:^'f jt— i?^jt«tU-CP7t?«y hfflffttii o 

05fii1E*|g»-rS(®?Sl 4 0). Sllgl 4 0lCjl3lNTtt 

[0 0 5 0] SgS*;ttfcStt®A>&gm*+ifc 

«)0>5tffig^*.»mf«.(S!Sgl 5 0). 
[0 05 1] •?-5KAn&. S5rtiJ**lfcjfefTll5»(=mo-CP 

Ttt-y htS^«li o^^if*i*S(lft[igi 6 o). 
[0 0 5 2] f¥S6A<^7$tlfc«>*^**«JWr«> 
(®I©17 0). cof^SI*, *fi3!r*ff*?*i.SftSI. ffiJ^ 

« u r3EfT«B&i=«-r sffliE}ii»iEafi*i* * 6,'i=«?o 
[0 0 5 4] mTiits 08i=3^Lf=jiy. ^^n^ay^n 

tP- K3 4*J&&'<*1±^#A<tt±lf &*l-CL^S*V e 

tS^JfeWHS 3 5 A^^StSS **vfcJi^lc C <7> J: 9 /j: 

rS-fe^MJaieBI 8&W^f=(*SPg«ll»|g4 0*<«^ 
[0 0 5 5] ZiDfzlf). tWSCl 8 l*3tfi^±;&* 5 

^ fclSfil^^)"ffil^ * ffl t^T ^ff W t'^IE-r -5 » 
[0056] U < J*. -SatfJI*fcl*-SI©j5ll=:o 

[0 0 5 7] ■tt3:t>*>. ^ff«lWx^-£**-rxi/3 

— yT?"^fflL.T^WL. ^ttl$*tf=x^-a(c:J:y g# 



0 
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i\rp^>v hift^^i o<7)«iiiil«ix7-fi^c»iuu-c 

[0 0 5 83 C<©<fe7!S::;^iCl*lHri6UfcP!l?V h»BS«l 

m«fe««ia:«5CI*, V^^UT-^U^f'JXACSobel Algorit 
hin), -t-i^f-'fT—f? f^-y r;i'=f'JXA (Navatiark 
Babu Algorithm) «:ir»I&*fCt^4^»JS::^st*<jBffl 

[0 0 5 9] c:<o.k5(=±:*r-f J«-5?jS^6E«filt^>«tt 
[0 0 6 0] *-r. t^l6fliS6v^/:;^f^ja=e-K«<TO'< 

*j!l^*W»fr * («PS2 O 0), 
[006 1] ^||'»lgi^-v:^1^JS=E-Ki:!|!iJ»r*tt*t 
«s •f^S6«SiaF«3l=P^f hfflKs«l 0$-3£tT*14-€.(l£ 
ft2 1 O). 

[0 0 6 2] '^mW^^v^^fSi=^—\^\-tis-r^a^v 
o). ltriSLf=ftfe«!-7.-v:;''f^ja^-K<kra»'5: 

[0 0 6 3] ^-0?^. j^m^^ii^sim^ixtzti^^mm-t 

S(S^2 3 0). f^ll^fr'^*<ail*tlfci:«e9t*ti*L 

mz^^9l^t^tzli>a>fEnm^6^3lf■tii^r^ (scmz 4 o). 

[0 0 6 4] ^M^ib. S;ti^*4^fcS^Tigg|l=J:y P>P 
•y hJS^ai 0$5tiff*-li-S(S^2 5 0). 
[0 0 6 5] ptPv H8!^«7t1f2a8l=:33t^r±:^*^ 

(«Pg2 6 0), C=^-e, J:^*J»v1 4*^&a«**tfc 

[0 0 6 6] c:<7><fe-5'J£ja?Ii=cfcy p?K-y h-JfK5«1 o 

SI*^^7-ri>Btr*-t?l8:PB2 4 o»S:U^L2 6 o^isays 

■r. 

[0 0 6 7] 



[0 0 6 8] fij.±:^nm(om'^Li^mmm\z'D[,\x7ikL 

[SltB<Dm#tSlftW] 

[iai ] *^Wf=:flli)P7H'y *Siyn 
[BI23 *f6Wfc«-5P'H'y H8!»«VX^A$^Lfc 
[03] H2©cfA«ilifflKS*aSLfc:''P*y^7|21t»fc 
[|g|4] @i(DP7)f*v hlSI»4ilA<Si^lc{^1S$iKf=!Kffil 
[05] H4(D^rt*P7f?v hffiK!«*<^!Tft-*«l89i* 
[06] 0 5(->5^L,t=7tt=7$)iSli|c5SoTtS«^F;h.f=-f> 

[07] *^wa>-IIJt«ij(=J;SP7f?'v hJSKE«©«ilW 

[0 8] mpio>ma>^#m&^m^Ltcm-(si!>i>, 

[0 9] *li?B<01te©SI»Sff!II=*-5.PJt?^' KJSWS«lfl>®J 
[^?#<7>»iW] 

1 o t37fs^> t-mmm 

10a :^{* 
1 1 SRSSf 

1 2 -fev-y-sp 

1 2 a PSSISl^tlU-bV-b- 

12b ^nmm^ta-iz^-^ 

1 2 a 1 *nia«l3t3ftiF 
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